Functional mapping of conserved, surface-exposed charges of antibody variable domains.
Surface-exposed charges can affect protein structure, stability and solubility as well as the kinetics of both the folding process and interaction with binding partners. We have investigated the influence on kinetic interaction parameters of 14 conserved, surface-exposed charges located away from the paratope in the variable domains of two antibodies of different specificity. We found that conserved, surface-exposed, charged framework residues are asymmetrically distributed on opposite faces of both VH and VL domains. Some of the charges play a critical role in protein folding and stability. While electrostatic forces within or close to the binding interface can be used to optimize the association rate, we confirmed the predicted minor effects of charge modifications remote from the binding site. They had no effect on the dissociation rate parameter. Our study demonstrates the role of residues remote from the interaction site in the recognition function as well as the limited effect of surface charge modifications in antibody fragments on kinetic interaction parameters.